Tr e n d s The Diffusion Of Physicians
Physicians tend to move to areas with low competition, but counties with the greatest need for physicians do not easily retain them.
by Thomas C. Ricketts and Randy Randolph ABSTRACT: Physicians move from place to place over their careers; this is thought to reflect the economic theory that they seek better opportunities to practice. Using national data, this study tracked physician movement between counties classified by physician-topopulation ratio and socioeconomic characteristics. Approximately one-quarter of practicing physicians moved in each of two ten-year periods, 1981-1991 and 1991-2001 . The overall tendency of movers was to go to places with lower physician-to-population ratios but higher per capita incomes and lower unemployment. These trends, if they continue, may help decrease access to physician care in rural and urban underserved areas. [Health Affairs 27, no. 5 (2008): 1409-1415; 10.1377/hlthaff.27. 5 .1409] H ow to i n f lu e nc e the geographic distribution of physicians is an important policy issue and likely to become even more important in coming years if a widely predicted shortage of physicians emerges. 1 The federal government's most prominent advisory committee on medical education policy has taken the position that shortages will likely occur, given current physician training trends and the nation's changing demography. 2 Beginning in the 1960s, government programs have attempted to influence physicians to practice in rural and underserved communities. The necessity of these programs has been questioned by some who suggest that economic forces will adequately distribute physicians as their services are demanded, because market forces are functioning, especially with regard to the urban-rural distribution of physicians. 3 The administration and Congress have chosen to partially accept this argument and have reduced federal efforts to influence the specialty and diversity distribution of physicians in the Title VII programs that support training of primary care practitioners, promote diversity, and emphasize subsequent practice in underserved communities. In contrast, the National Health Service Corps (NHSC) continues to receive support and appropriations to address problems with the geographic distribution of primary care physicians. This paper examines the movement of physicians from one place of practice to another over the two decades of 1981-2001 and explores the reasons why physicians leave one place and go to another. Seldom do analysts or policymakers who are concerned with practitioner distribution consider the very dynamic nature of supply. Concerns with physician lo-cation patterns have centered more on their relative supply in rural places. 4 Prior research, however, has been cross-sectional in nature, and we do not know much about the patterns of individual physicians' location choices or the nature of the places they choose to leave or go to. The central questions being addressed here are, What is the size of the movement of physicians, who moves, and what are the relative characteristics of the places from which physicians depart compared to those of their destinations?
Study Data And Methods n Data source. This analysis drew on data gathered in prior studies of the retention of physicians, and the choice of the years was governed by those studies. 5 The physician practice location data for all physicians under age seventy, not in federal employment, and in active clinical practice during 1981, 1991, and 2001 were drawn from multiple years of the American Medical Association (AMA) Physician Masterfile. Two analysis files were created, one including physicians active in practice in 1981 and 1991 and the other including physicians active in 1991 and 2001. The individual physician characteristics in the files included sex, birth year, medical school, medical school graduation year, residency start year, practice address, and specialty. To those files were added data that described the characteristics of the counties in which the physicians practiced, including per capita income, unemployment rate, physician-to-population ratios, and number of hospitals. 6 n Data classification scheme. Physicians were classified according to whether the move was their initial change of practice location after residency-that is, they were a resident in the initial year of the ten-year interval-or a subsequent move. The movers were then compared to physicians who remained in their practice-location county over the tenyear period. There were 82,293 physicians in residency training in 1991 and 51,230 in 1981; the movement of physicians in training was analyzed separately. The total number of postresident physicians included in the study of movement for the 1981-1991 cohort was 246,236, and for the 1991-2001 cohort, 341,861. We were unable to identify the county of practice for one or both years for less than 4 percent of physicians in the files; most exclusions from the AMAreported total were attributable to age, inactive status, military status, location outside the United States, or other missing data.
n Physician-to-population ratios. Physician-to-population ratios for all U.S. counties were computed for all three years; these were divided into deciles from those with the greatest supply (category 1) to the least (category 10). The socioeconomic structure of U.S. counties was characterized by the ratio of physicians to population, county per capita income, unemployment rate, percentage of the population that was nonwhite and non-Hispanic, and the proportional change in population.
To examine the effects of these characteristics on migration, we created a series of four multivariate regressions that modeled the odds that a physician would move from one county to another during the two ten-year intervals. The regressions examined the characteristics of the physicians who moved as well as the characteristics of the departure and destination counties. The models were designed to determine if there were differences between the departure and destination counties.
Study Results
In n Physician density. The total number of physicians who moved from one county to another is included in the appropriate cell in Exhibit 2. Decile 1 denotes the most dense counties; decile 10, the least. In both ten-year spans, more physicians moved from a county with a relatively higher ratio (greater supply) to one with a lower ratio (lesser supply) than moved in the opposite direction (27,567 or 47. For the least-dense counties in 1981-1991 there were 9,516 movers from category 9 and 10 counties to more dense counties, compared to 6,918 who moved into those counties, resulting in a net loss of 2,598 among postresidency physicians. The same pattern held for 1991-2001, with 13,836 moving from category 9 and 10 counties to relatively more-dense counties and 11,135 moving in. However, the overall supply in the lowest-supply counties grew as a result of the in-migration of physicians who were in a residency program at the start of each decade. 1991 physicians in residencies who moved during the next ten years-left category 1 and 2 counties, which created an overall net loss of 11,063. Between 1991 and 2001, 13,817 physicians in residencies in 1991 moved to counties in the lowest two categories of density, which created a net gain for those counties of almost 10,000. The physician population in the category 9 and 10 counties was thus younger and included more newly trained physicians. n Regional movement. The movement of physicians across regions reflects both the location of medical training and shifts in the U.S. population and economic activity. Exhibit 3 shows a marked shift in the supply of postresidency physicians from the Northeast and Midwest to the South and West. In 1991-2001, the Northeast lost a net 4,520 physicians to the South, 1,763 to the Midwest, and 2,177 to the West; the Midwest experienced an interregional loss of 3,639 to the South and 2,492 to the West. Similar patterns were observed for physicians who were in residency positions in 1991. 8 Interregional movements for 1981-1991 followed the same pattern for both immediate post-training and established practitioner groups (data not shown).
n Multivariate analysis. The regression results indicate that females and younger physicians were consistently more likely than male and older physicians to move (Exhibit 4). Lower per capita income levels and higher proportions of nonwhites in the population were associated with the departure models of both cohorts. There were nonsignificant (p < 0.01) trends for physicians to move from counties with higher to lower unemployment. In both pairs of models, however, the parameter for the physician-to-population ratio for the departure counties was positive and significant but was negative and significant for the destination counties.
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Discussion
n Residency physicians versus postresidency. The overall pattern in the data is one of relative stability in the total number of physicians remaining in their practice location if they had completed a residency program at least a year before they moved to that location. Close to three-quarters of physicians in a postresidency practice stayed in their indexyear practice county over a ten-year interval. In contrast, nearly three-quarters of physicians who were in a residency in the index year moved during the next ten years. It has long been held that practice location is heavily influenced by residency location. The scope of the postresidency intercounty movement suggests the need for further analysis of that phenomenon to determine whether these moves are to nearby counties or confined to regions.
n Movement pattern over time. The pattern of movement of physicians over time, if viewed in the context of an emerging physician shortage, might indicate that the problems with supply can develop quickly as a result of selective migration and will likely occur at the top and bottom ends of the distribution of physicians. Likewise, regions that have not traditionally had supply problems-the Northeast and the Midwest-can anticipate continuing to lose physician supply. The data, however, do not support clear conclusions about the specific geographic effects of a relative slowdown in physician production.
n Established physicians versus general population. Physicians in established practices (postresidency) may be seen as lagging behind the general population as it moves. When we examined census data for the general population, we found that physicians in established practice were less likely than the general population to move over a ten-year time period. Only a quarter of physicians moved to another county, compared to 50-60 percent of the population making an intercounty move in a ten-year period. 9 Physicians who recently completed a residency were slightly more likely than the general population to make a move.
n Physician supply among minorities. The overall tendency for established physicians was to move to places with lower physician-to-population ratios; the counties with the lowest ratios gained more physicians coming out of residency than established physicians making a move. The pattern is for the younger physicians to replace the older physicians in markets with higher demand and lower supply, while established physicians tend to choose places with higher incomes and fewer minorities. This suggests that there needs to be a continued effort to support the flow of physicians into places with lower supply combined with lower incomes and higher proportions of minorities, which are often rural counties. The counties with the lowest physician density include underserved places that depend upon programs such as the NHSC and state loan repayment programs to attract physicians. The movement of new-to-practice physicians away from counties with lower incomes and more nonwhites may be a function of the location of residency programs in central metropolitan counties.
n Moves toward less competitive areas. There is diffusion from the population centers outward, but the regression results suggest that physicians tend to move where they may be taking advantage of greater demand as a result of less competition. The indications are that this is also tied to other considerations for practice, including the nature of the surrounding population. This agrees, in part, with economic theories of diffusion as potentially solving problems of rural-urban maldistribution. 10 The overall flow of physicians is dominated by movement between and among counties at the top and middle of the distribution of physicians, with the top end losing "share" over time. The consequence of this is that the supply of established physicians will move to the middle of the distribution. The most dense and the least dense will depend on newly trained physicians and residents to meet their patient care needs. Given the relative flows of immediate postresidency physicians compared to established physicians, the data suggest that rural underserved areas may face a greater problem with retention of practitioners than with their initial recruitment.
n Study limitations. An important limitation of the study is that we could not classify physicians who were in their initial practice location after training with 100 percent accuracy; we were only able to approximate H e a l t h T r a c k i n g 
